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1, This opinion contains indications relating to the following items: 





Box No, I 


□ 


Box No. n 


□ 


Box No. ra 




Box No. IV 




Box No. V 


□ 


Box No. VI 




Box No. Vn 


□ 


Box No. Vm 



VE 




Basis of the opinicHi ^^^i 
Priority 

Non-establidiment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 43Z7i5.1(a)(i) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Certain documeats cited 

Certain defects in the international application 

Certain observations an the international application 

2. FURTHER ACTION 

If a demand for international preliminary examination is made, this opinion will be considered to be a writtm opinion of the 
International Preliminary Examining Authority ("IPEA") except that this does not apply where the applicant chooses an 
Authority other than this one to be the IPEA and the chosen IPEA has notified the International Bureau under Rule 66. lbis(b) 
that written opinions of this Interoational Searching Authority will not be so considered. 

If this opinion is, as provided above, considered to be a written opinion of the IPEA, the applicant is invited to submit to the 
IPEA a written reply together, where appropriate, with amendments, before the expiration of 3 months from the date of 
mailing of Form PCT/ISA/220 or before the expiration of 22 months from the priority date, whichever expires later. 
For further options, see Form PCT/ISA/220. 

3. For further details, see notes to Form PCT/ISA/220. 
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Box No* I Basis of this opinion 



1 . With regard to the language, this opimon has been established on the basis of the international application m the language m which 
it was filed, unless otherwise indicated under this item. 

□ 

This ot)inion has been established on the basis of a translation from the origmal language into the following language 

which is die language of a translation furnished for the purposes of international search (under Rules 12.3 and 23. 1(b)). 

2. With regard to any nucleotide and/or aimno acid sequence disclosed in the kitemational appHcadon and necessary to the 
claimed invention, this opinion has been established on the basis of: 

a. type of material 

□ 

a sequence listing 

table(s) related to the sequence listing 

b. format of material 

in written format 
in computer readable form 

c. thne of filing/furnishing 

contained in international appHcation as Med. 

□ 

filed together with the iatemational appHcation in computer readable form. 
□ furnished subsequently to this Authority for the purposes of search. 

3. n In addition, in the case that more than one version or copy of a sequence listmg and/or table relating thereto has been 
filed or furnished, the required statements tiiat the information in the subsequent or additional copies is idaitical to that in 
die application as filed or does not go beyond the application as filed, as appropriate, were furnished. 

4. Additional comments: 
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Box No. IV Lack of unity of inventilon 



In re sponse to tiie invitation (Form PCT/ISA/206) to pay additional fees the applicant has: 
DKI paid additional fees 

paid additional fees under protest 

□ 

not paid additional fees 

This Authority found that the requirement of unity of invention is not complied with and chose not to invite the applicant 
to pay additional fees. 

3. This Authority considers that the requnement of unity of invention in accordance with Rule 13. 1 , 13.2 and 13.3 is 
complied with 



not complied with for the following reasons: 
See the lack of unity section of the Intematioaal Search Report(Form PCT/ISA/210) 



^' Consequently, this opinion has been established in respect of the following parts of the international application: 
all parts. 



□ 



the parts relating to claims Nos. . 
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Box No. V Reasoned statement under Rule 43 6w.l(a)a) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 


1. Statement 






Novelty (N) 


Claims 1-8, 10-49 






Claims 9, 50, AND 52-54 isjn 


Inventive step (IS) 


Claims NONE 


YES 



Claims 1-65 _____NO 



Industrial applicability (lA) Claims NONE 

Claims NONE 

2. Qtations and explamtions: 
Please See Continuation Sheet 
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International application No. 
PCT/US04/12546 



y. 2. Citations and Explanations: 
Clahns 1-8, and 10-49, 51. and 55- 65 lack inventive step under PCT Article 33(3) as being obvious over Herrmann et al. (6.543,274) 
inviewof Yen etal. (4,513,261). 

Re claims 1, 6, and 16, as depicted m figs. 1 and 4, Herrmann et al. discloses an entrapment layer (e.g., liquid traps 17) 
having a textured surface in contact with a fluid, and having a known volume available for entrappmg the fluid. Herrmann et al 
discloses LPAWD comprising an input ant output transducers (6a, 6b) electronically coupled to the respective first and second 
resonators (e.g. , reflector banks 14). Herrmann et al. discloses measuring the density and viscosity of the fluid. Hermann et al 
lacks the detaU of providmg the LPAWD with an electrical transfer function characterized by at least a fkst resonant frequency Fs and 
a second resonant firequency FA at or about 180 degrees phase shift relative to the Fs. As depicted in fig. 1 Y^ et al. discloses a first 
resonant frequency Fs second resonaat frequency FA at or about ISO degrees phase shift relative to the Fs (CoL 3, lines 45-68). 
Therefore, to modify Herrmann et al. by employmg an electrical transfer function characterized by a second resonant frequency that is 
about 180 degrees phase shift relative to the first resonant frequency would have been obvious to one of ordinafy skiU in the art at the 
time of the invention since Yen et al. teaches acoustic filter havmg theses design characterisdcs. The skilled artisan would be 
motivated to combine the teachings of Herrmann et al. and Yen et al. since Herrmann et al. states that his invention is appUcable to 
detennhaing density of a fluid including an two-port resonator/filter and Yen et al. is directed to acoustic filter. 

Re claim 2, Herrmann et al. discloses calculating the density of the fluid. 

Re clahn 3, as depicted in fig. 1. Herrmann et al. discloses a textured surface (e.g. liquid traps 17) cover an approximately 
equal area of each of the rescmators (e.g., reflector banks 14). 

Re claim 4, Herrmann et al. cKscloses a calibration function to account for an approxknated viscosity of the fluid (Col 6 
lines 24-32). v • > 

Re claim 5, as depicted in fig. 5, Herrmann et al. discloses a two-port resonator. Herrmann et al. does not discloses 
providing an amphfier coupled between the input and output transducers. Yen et al. discloses a phase shift circuit (24), which 
inherendy mcludes an amplifier (Col. 5, Ime 4). Therefore, to modify Herrmann et al. by employmg an amplifier would have been 
obvious to one of ordinary skill m the art at die time of the mvention since Yen et al. teaches acoustic filter having theses design 
characteristics.^ The skiUed artisan would be motivated to combme the teachings of Herrmann et al. and Yen et al. smce Herrmann et 
al. states that his mvention is applicable to detenmning density of a fluid includmg an two-port resonator/filter and Yen et al. is 
directed to acoustic filter. 

Re claim 7, Herrmami et al. discloses an mput signal is controlled to produce a predetermined shear rate under which 
viscosity is measured. 

Re claim 8, Herrmann et al. discloses a shear rate that is controlled by controlling the input electrical signal at an energy 
level to produce a desired displacement of the entrapment layer (e.g., liquid traps 17). 

Re claim 10, Herrmann et al. discloses measuring (he power difference between the input and output transducers (Col. 6 
lines 24-51). r xr \ . 

Re claim 11, Herrmann et al. discloses measuring a second resonant frequency (6» lines 12-24). 

Re claim 12, as depicted in fig. 1, Herrmann et al. discloses a textured surface (e.g. liquid traps 17) cover an approximately 
equal area of each of the lesonators (e.g., reflector banks 14). 
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Re daim 13. Henrnann et al. discloses measuring the viscosity by utilizing the measured density of the product. 

n^asuring deSriol ^^aJst '° '"""""'^ ^ '""^ °' 

ii^!.^'^^"^ ^ ^' al. discloses measuring two frequencies (fl and f2). Hemnann et al. disposes does not 

rr?^.. "•T'"'^^^ As depicted infig. 1 Y^^TcSS 

^'^T '° He™ et al. ly ^nploying power 

ms«Uon loss between the mput and output transducer would have been obvious to one of ordinary skill in the art at tL toe If L 
n«^m smce Y«n et al. teaches acoustic filter having theses design characteristics . The skiUedLtisan would be moSvS to 
SS^n^S f . ^'lYenetal. since Hertmann et al. states that his invention is appHcable to determining 

density of a fluid mcludmg an two-port resonator/filter and Yen et al. is directed to acoastic filter. ™™nig 
Re claims 18, 19, 33, and 34, Herrmann et al. discloses measuring two frequencies (fl and f2) or a two-oort resonator 

f • «~ ,^^-1-- ^ -^^^ (-g-. Kq^d traps It) coupled to ar^J^Se™^ 

mtermediate l^er (21). Henrnann et al. discloses does not discloses that the an electrical transfer function characterized by at least a 

TTT ^ * '^'^ ^ °^ P'^^^ ^^l^tive to the Fs. As depicted in fig. 1 

J^l 3 lintrif T"^' frequency Fs second resonant frequency PA at or about 180 degrees phase shift relative to the Fs 

(Col. 3 hues 45-68) Therefore, to modify Herrmann et al. by employing an electrical transfer function characterized by a second 
resonant frequency (hat ,s about 180 degrees phase shift relative to the first resonant frequency would have been obvious to one of 
ordmary ^ m the art at the time of the invention since Yen et al. teaches acoustic ffltJhavLg flieses design ch^ISsticr-Se 
SS^^nT ^, ! rT"*^^ """^ of Henmamx etal. and Yea et al. sLce HerrmaS et al. states iL Ms 

mvaition is applicable to detetmmmg density of a fluid including an two-port resonator/fflter and Yen et al. is directed to acoustic 

Re claims 20 and 35 as depicted m fig. 1, Herrmann et al. discloses the entrapment layer (e.g., liquid traps 17) are 
composed of at least one face having grooves formed thereupon, for trapping a known volume of fluid 

21 22.36 and 37, as depicted in figs. 1, and 6-8. Herrmann et al. discloses grooves formed by depositing 

JT ^«'°*««^»^^li°>itati«'« of claims 22and37,Henmann etal. discloses the grooves a^ 

perpendicular to the wave motion m the substrate (5) . 

the lenotw ff"'.^ T*^ ^l^^'^t ^J'^- ^ • ^' Herrmami et aL discloses the grooves are dimensioned to be smaller than 
tne length of a quarter of wavelengths in the liquid. 

Re claims 24 and 39, as depicted m fig. 1 and 6, Hemnann et al. discloses the entrapment layer (e.g. , liquid traps 17) 
compnses at least one chamber foimed theism and the chamber havmg at least one opening for entrapping a kno^ voW of fluid 
Re danns 25 and 40. as depicted m fig.l and 6, Herrmami et al. discloses the chamber is cut into a face of the entrapment 

the enttapS^er^ ^'^ ^ ^ fig.l and 6. Herrmami et al. discloses the chamber is formed by material deposited on to 

Re claims 27 and 42, as depicted in fig.l and 6, Herrmann et al. discloses the entrapment layer (e.g.. liquid traps 17) is 
mtegral to at least one face of the substrate. s- . "H"*" "aps * is 

Re claims 28 and 43. as depicted in fig.l and 6. Herrmann etal. discloses «he entr^ment layer comprises at least a textured 
surface for entrapment of a known volume of liquid. "vnsci. m icasi a KSHurea 

Re claims 29 and 45, as depicted in fig. 1 , Herrmami et al. discloses an entrapment layer (e.g. liquid traps 17) cover an 
approxunately equal area of each of the resonators (e.g., reflector banks 14). J' v e h P cover an 

^n^^f ^r'* 'i^P'f f ^ ^ ' «t al. discloses an entrapment layer (e.g. liquid traps 17) covers at 

least 50% of the frontal area of each of the resonators (e.g., reflector banks 14). n e i f / »i 

.Re claims 31 and 47. as depicted in fig. 1 . Herrmann et al. discloses die entrapment layer comprises an area having a 
piurality or cavities. ^ 

one face offlieS"4pm"f '^"'^ " ^' ^ '^'-^-^ — substantially a whole surface of at least 

Re claims 44, as depicted in fig. 1 and 6, Herrmann et al. discloses the entrapment layer comprises at least one groove, 
ch,,^,. H • f^^T"""^^ ^ Herrmann et al. discloses an entrapment layer (e.g., liquid traps 17) coupled to a 

TJ^^' L'^f ^ transducers (6a. 6b) electronically coupled to the respective first and second 

wTrth H ^ 't ' Hf "mami et al. discloses measuring the density and viscosity of the fluid. Herrmami et al. 
tecks the detail of providmg an electrical transfer fimction characterized by at least a first resonant frequency Fs and a second resonant 
frequency FA at or about 180 degrees phase shift relative to the Fs. As depicted m fig. 1 Yen et al. dStosJs a fSres^f 
fre^en^ Fs second resonant frequency FA at or about 180 degrees phase shift relative to the Fs (Col. 3. lines 45-68) Therefore to 
modify Herrmann et al. by employmg an electrical transfer function characterized by a second resonant frequency that is about ISO 
degrees phase shift relative to tfie first resonant frequency would have been obvious to one of ordinary skiU in the art at the thne of the 
^^^rV ^ ^ «i- a««stic filter having theses design chamcterisUcs. The skilled artisan would be motivated to 
dZS o? fl M^f A He™«i et al. and Yen et al. since Herrmann et al. states that Ms mvention is applicable to determining 
density of a flmd mcludmg an two-port resonator/filter and Yen et al. is directed to acoustic filter. 

Re tdaim 51 as ducted m fig. 10. Hertmann et al. discloses a first measuring means comprising a frequency measurement. 
Re claims 55 and 56, as depicted in fig. 1 and 6. Herrmann et al. discloses the entrapment layer comprises at least one 
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groove. ^ ' ' ~~ " ~" — 

Re claim 57, as dq>icted in figs, 1, and 6-8, Heinnann et al. discloses grooves fonned by depositing material on the fece to 

entr^e.^'^eT'^^' 1' « 7, Hemnann etal. discloses the plurality of grooves etched mto one face of the 

Re daim 59. as depicted infigs 1 and 6, Henmami et al. discloses Ihe entrapment layer on one face of the substrate, 
a .bstrateVS^an'taS^ly^^^^^^^^^^ ^ ^ '^'^'^ ^ '^^^ ^ ^ -P^ed to 

least one ^ ^^'^ ^' """^ ^ entrapment layer (e.g., liquid traps 17) comprises at 

vi,«>,itv „nH ^•^.^^^2-64 Herrmann et aL discloses a input and output transducers (6a. 6b) coupled to resonators (14), and detect the 
^l^^"^ Henmannetal. lacks the detail of the input energy being controlled to measure the vicosity of the 

fluidatyarymgshearrates, and controUmg to provideakuown displacement As depicted in fig. 1. Yen et al. discloses cSrolfcH 
the mput energy of an mput transducer (10) via means of aphase shifter circuit (24), toprovide ab^owndisplac^n^ to 
l^fT"" ''^ T "^^u '^''^ obvious to one of ^rd^^U^^' Ti 

^tSldL ?^ T"J"^ '"^^ filter havmg theses design characteristics. The skilSaSsan would bf 

Z!!!S?n r^Jr^ / "^"^ ^ ^ ^ ^'^-^ that his mvention is applicable to 

deternmn^ density of a flmdmctodmg an two^ort resonator/filter and Yen etal. is directed to acoustic fUter. 

Re dann 65. Hemnann et al. discloses a temperature sensor (e.g. temperature resistor 15) (Col. 4. Imes 30-39). 
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Intematkmal applicatioa No. 
PCT/US04/12546 



The foUowing defects in the form or contents of the intermfoiial application have been noted- 
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